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Description 

The present invention relates to an apparatus for 
printing data on any desired page of a book, a notebook, 
a bank book, or the like. 

Generally, books are manufactured in the following 
steps. First, a plurality of sheets of paper of the same 
size is prepared. Then, different items of data are printed 
on each sheet. Next, the printed sheets are bound 
together, thus forming a book. Usually, once a book has 
been thus manufactured, a printing process is not per- 
formed several times to print different items of data on 
any specified page of the book. It is well expected that 
there will be necessary to print various items of data on 
any specified page of a book, a notebook, or the like, of 
in any specified region of a page. The following problems 
will arise in performing printing several times to print data 
items on a specified page of a book. 

1) In a multilayer printing, e.g., a multicolor printing, 
a yellow image, a magenta image, and a cyan image 
must be sequentially printed on a desired page of a 
book. Unless the page is set at the same portion 
every time an image is printed, thereby printing the 
three images in complete alignment, the resultant 
color image or characters will not look as beautiful 
as is desired. 

2) To print data on the whole area of a page of a 
book, the book must be fully opened. When the book 
is opened too much, the seamed portion of the 
pages may be damaged. 

3) To print data in a specified region (e.g., a line or 
a box) on the desired page of a bank book, the page 
must be set at a correct position. Otherwise, the data 
will be printed outside the specified region, or partly 
within and partly without the region. 

Accordingly, it is an object of this invention to provide 
an apparatus for printing data in a book, a notebook, or 
the like, which can securely print data at a specified posi- 
tion on any page of the book, the notebook or the like 
and which is free of the problems point out above. 

Generally, it is necessary to reciprocate a print head 
several times over the same portion of a sheet of paper, 
in order to print data on that portion of the sheet repeat- 
edly. Often the sheet is moved a little as the head moves 
in frictional contact with the sheet after different data has 
been printed on the sheet Consequently, the newly 



the passbook opened and located substantially parallel 
to the other pages including the specified page on which 
data is to be printed. Means are provided for positioning 
and holding the specified page. Printing means prints 

5 data on the specified page. 

US-A-4772896 discloses printing apparatus having 
clamping rollers and printing means which print desired 
data on one of the intermediate pages of a booklet. The 
printing is carried out using a thermal head while keeping 

10 end portions of a cover page and the intermediate page 
of the booklet clamped using the clamping rollers. 

US-A-4280036 discloses printing apparatus having 
a page turning mechanism. 

According to the present invention, there is provided 

is an apparatus for printing data on any specified page of 
a book formed of a plurality of pages fastened together 
at a seam, said printing apparatus comprising: 
means for transporting the book to a predetermined posi- 
tion, while keeping a selected page of the book opened 

20 and located substantially parallel to the other pages 
including the specified page on which to print data; 
means for positioning and holding the specified page; 
and means for printing data on the specified page; char- 
acterized by further comprising: page-turning means for 

25 turning the specified page from the other pages of the 
book transported by the transporting means; and ten- 
sion-applying means for pulling the selected page of the 
book, other than said specified page positioned and held 
by said positioning/holding means, so as to apply a ten- 

30 sion on said specified page through the seam of the 
book. 

The inventor of the present invention has paid atten- 
tion to the fact that a plurality of pages of a book and the 
like are fastened together at the seam portion, and pro- 

35 poses an apparatus for tensing and flattening the page 
on which to print data (hereinafter called "print page"), 
without directly stretching the page. Specifically, in the 
present invention, the print page is not stretched. Rather, 
any one of the other pages is pulled while the print page 

40 is held at its fore-edge portion. The pull applied on the 
other page acts on the print page, too, through the seam 
of the book, since every pages are fastened together at 
the seam. Not only the page being pulled, but also the 
print page is rendered tense and flat. Hence, there will 

45 occur no print drift, no matter how many times data is 
printed on the same specified region of the print page. 
High-quality printed data, e.g., a color image without no 
m\ar drift, ho nhtainpd. 



printed data is not aligned with the previously printed 
data, causing a print drift and, inevitably, impairing the 
print quality. To prevent such a print drift, the sheet may 
be stretched and held tense and flat. 

Patent Abstracts of Japan; vol. 13; No 265 (M-839) 
(3613) 19 June 1989 discloses apparatus for printing 
passbooks. Thi^^ajato^sjn^r^^ 
any specified page of the passbook which consists of a 
plurality of pages fastened together at a seam. The appa- 
ratus has means for transporting the passbook to a pre- 
determined position, while keeping a selected page of 



In order to directly stretch the print page tense and 
so flat, the four corners of the page may be held and pulled 
outwards. This method cannot be used when data is to 
be printed on the entire print page, since the corners of 
the page are covered by the holders. To print data on the 
entire page, it is desirable to apply a tension on any page 
_55_ _other-than the print page-It is more desirable to apply a~ 
tension on the front or back cover of the book which is 
thicker than the pages and less liable to be damaged. 
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This invention can be more fully understood from the 
following detailed description when taken in conjunction 
with the accompanying drawings, in which: 

Figs. 1 to 13 show a printing apparatus according to 
an embodiment of the present invention, in which: 
Fig. 1 is a left-side view of the apparatus, illustrating 
the internal structure of the apparatus; 
Fig. 2 is a right-side view of the apparatus, showing 
the internal structure thereof; 
Fig. 3 is a plan view schematically showing the print- 
ing apparatus while a printing mechanism is 
removed; 

Fig. 4 is a perspective view showing a platen roller 
and also the components associated with the platen; 
Fig. 5 is a perspective view showing a chucking 
mechanism of the apparatus; 
Fig. 6 is a side view illustrating the chucking mech- 
anism in its opened state; 

Fig. 7 is a side view showing the chucking mecha- 
nism in its closed state; 

Figs. 8 to 13 are side views, explaining how the 
apparatus operates; 

Fig. 14 is a perspective view showing a modified 
chuck sensor; and 

Fig. 15 is a side view schematically showing a mod- 
ified chucking mechanism. 

An embodiment of the invention, which is an appa- 
ratus for printing data in a bank book, will be described 
with reference to the accompanying drawings. 

. As is shown in Figs. 1 to 3, the printing apparatus 
comprises a base 10, two parallel side waits 12 and 14, 
a front wall, and a rear wall. The side walls 12 and 14, 
the front wall and the rear wall are connected at their ver- 
tical sides, thus forming a housing. Arranged in this hous- 
ing are: a book-guiding mechanism 16, a book- 
transporting mechanism 38, a page-turning mechanism 
62, a page-holding mechanism 80 for holding the page 
of the book, a printing mechanism 96, and various drive 
mechanisms (later described) for driving the above-men- 
tioned mechanisms. An inlet port 1 7 is made in the front 
wall, and an outlet port 18 is formed in the rear wall. 

The guiding mechanism 16 comprises three lower 
guides 20a, 20b, and 20c, and two upper guides 22a and 
22b. The lower guides 20a to 20c are arranged in end- 
to-end relation, between the inlet port 17 and the outlet 

POrt 18. Similarly, tfrft upper g niHpg 99a anH 99h arp 



smoothly transported through the path 23 from the inlet 
port 1 7 to the outlet port 18. 

The second lower guide 20b is arranged to be rotat- 
able and moved between an upper position (Fig. 1) and 

5 a lower position (Fig. 10) by a lower guide drive mecha- 
nism 24. In the upper position, the guide 20b defines the 
path 23. The drive mechanism 24 has an arm 25 which 
is connected at one end to the second lower guide 20b 
and rotatably coupled at the other end to the side wall 

10 12. The other end of the arm 25 is also connected to a 
plunger/solenoid unit 30 by a cam 26, a lever 27, and a 
connecting arm 28. When the unit 30 is turned on, the 
second lower guide 20b is rotated from the lower position 
to the upper position. 

75 The second upper guide 22b arranged to be mova- 
ble along the path 23 between a forward position (Fig. 1 ) 
and a rearward position (Fig. 9), and can be moved by. 
an upper guide drive mechanism 29. When set in the for- 
ward position, the second upper guide 22b has its for- 

20 ward end located adjacent to the first upper guide 22a, 
and its rear end facing to the middle portion of the third 
lower guide 20c. When set in the rearward position, the 
second upper guide 22b has its forward end aligned with 
that of the third lower guide 20c, and its rear end located 

25 in the vicinity of the outlet port 1 8. 

The upper guide drive mechanism 29 has a pair of 
sliders 31 (only one shown) and a pair of guide rods 32 
slidably supporting the sliders 31. Bothsliders31 are fas- 
tened to the sides of the rear-end portion of the guide 

30 22b, respectively. The guide rods 32 are attached to the 
side wall 12 or 14 and extend parallel to the book-trans- 
porting path 23. One of the sliders 31 is partly inserted 
in an elongated hole made in the distal end of an arm 33 
which is rotatably attached to the side wall 1 2. The prox- 

35 imal end of the arm 33 is connected to a plunger/solenoid 
unit 37 by a cam 34, a lever 35 attached to the side wall 
12, and a connecting arm 36. When the unit 37 is turned 
on, both sliders 31 are moved toward the inlet port 17, 
sliding on the guide rods 32. whereby the second upper 

40 guide 22b is moved to the forward position. 

As is shown in Fig. 1, the bank book 1 is inserted 
into the path 23 through the inlet port 17, with its cover 
1a opened and the seam 1b extending horizontally and 
perpendicular to the longitudinal axis of the path 23. 

45 Once in the path 23. the book 1 is transported toward the 
outlet port 18 by means of the book-transporting mech- 
anism 38. 

Ac i o i l luctratcd i n F i gs. 1 and Q, th e bo o k t ransp ort " 



arranged in end-to-end relation, and continuously extend 
from the inlet port 1 7 toward the outlet port 1 8. The upper 
guides are parallel to the lower guides, and a book-trans- 
porting path 23 is defined between the lower guides 20a 
to 20c, on the one hand, and the upper guides 22a and 
22b, on the other. The path 23 has a height slightly 
_greaterjhan the_thicknessof~a-bank-book 1^-The-inlet- 
portion of the path 23 close to the inlet port 17 is made 
broader than the other portion of the path. Therefore, the 
bank book 1 can easily be inserted into the path 23 and 



ing mechanism 38 comprises three upper rollers 40a, 
so 40b and 40c, and three lower rollers 41a, 41b and 41c - 
- all arranged parallel to each other and along the book- 
transporting path 23. The upper rollers 40a, 40b and 40c 
are set in rolling contact with the lower rollers 41a, 41b 
and 41c, respectively, and apply a predetermined pres- 
-55— sure-thereto.~The roilers-40a and 40b are spaced"apart" 
for a distance which is longer than the width of the cover 
1a and shorter than the width of the book 1 opened. The 
rollers 40b and 40c are spaced apart for a distance which 
is shorter than the width of the cover 1a. The rollers of 
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the mechanism 38 are rotatably mounted on axles 
extending between the side walls 12 and 14. Ail these 
rollers are duplicated. 

As is evident from Figs. 3 and 8, the second upper 
roller 40b consists of two rollers which are rotatably 5 
mounted on a shaft 42 extending horizontally and per- 
pendicular to the longitudinal axis of the book-transport- 
ing path 23. The shaft 42 is rotatably supported, at both 
ends, by support arms 43 which in turn are rotatably sup- 
ported, at one end, by an axle 44 extending between the to 
side walls 12 and 14. Hence, as the support arms 43 
rotate up and down, the rollers 40b are moved onto the 
second lower rollers 41 b and away therefrom. One of the 
support arms 43 is connected by a tension spring 45 to 
a pressure-adjusting mechanism 46. is 

As is shown in Fig. 8, the pressure-adjusting mech- 
anism 46 comprises a lever 47, an idler roller 48, an elec- 
tric motor 49, and an eccentric cam 50. The substantially 
intermediate portion of the lever 47 is rotatably sup- 
ported by the side wall 1 2. The idler roller 48 is rotatably 20 
mounted on one end of the lever 47. The tension spring 
45 is connected to the other end of the lever 47. The 
motor 49 is fastened to the side wall 12. The eccentric 
cam 50 is fixed to the drive shaft 49a of the electric motor 

49 and contacts the idler roller 48. As long as the cam 25 

50 takes the position shown in Fig. 8, the lever 47 pulls 
the spring 45, thus biasing the support arms 43 to rotate 
counter-clockwise around the axle 44. In this condition, 
the rollers 40b are pressed onto the second lower rollers 
41b, applying a predetermined pressure to the rollers 30 
41b. When the motor 49 rotates the eccentric cam 50, 

the lever 47 is rotated clockwise, allowing the spring 45 
to contract, which decreases the pressure the roller 40b 
applies to the roller 41b. 

As is clearly illustrated in Fig. 2, the book-transport- 35 
ing mechanism 38 further comprises an electric motor 

52 fixed to the side wall 1 4. A drive pulley 52a is secured 
to the drive shaft of the motor 52. Three pulleys 51 a, 51 b 
and 51c are fixedly mounted on the shafts of the lower 
rollers 41a, 41b and 41c, respectively. An endless belt 40 

53 is wrapped around the drive pulley 52a, the second 
pulley 51b and the third pulley 51c. An endless belt 54 
is wound around the first pulley 51 a and the second pul- 
ley 51b. When the motor 52 is turned on, the pulley 52a 

is rotated, whereby the lower rollers 41a, 41b and 41c 45 
are rotated in the same direction. These rollers 41a, 41b 
and 41c have the same diameters, and are thus rotated 
at the same speed. Since the upper rollers 40a, 40b and 
4UC are in roiling contact with the lower rollers 41a, 41b 
and 41c, respectively, while applying the predetermined so 
pressure thereto, they are also rotated as long as the 
drive pulley 52a is rotating. Hence, no drive means are 
required to rotate the upper rollers 40a to 40c. As the 
upper rollers 40a to 40c and the lower rollers 41 a to 41c 

are thus rotated, the bank book ^j^^sppri^Jorward ss 

~thl^ughThe~path 23, while being pinched between the 
rollers of each pair. 

As is shown in Figs. 1 to 4, a platen roller 56 is 
located above the upper guides 22a and 22b. The roller 



56 is used to support any page of the book 1 so that data 
is printed on the page. This roller 56 is fixedly mounted 
on a platen shaft 57 which extends horizontally and at 
right angles to the path 23, and is rotatably supported at 
both ends by the side walls 12 and 14. Part of the outer 
circumference of the platen roller 56 is cut out to form a 
flat surface 56a which extends parallel to the axis of the 
platen 56. The roller 56 is rotated by a platen drive mech- 
anism 58. 

The platen drive mechanism 58 comprises an elec- 
tric motor 59, a first pulley 60a, a second pulley 60b, and 
a third pulley 60c. The motor 59 is fastened to the side 
wall 14. The first pulley 60a is rotatably attached to the 
side wall 14. The second pulley 60b has a smaller diam- 
eter than the first pulley 60a and is integrally formed 
therewith. The third pulley 60c is fixedly mounted on the 
platen shaft 57. A drive pulley 59a is fixed on the drive 
shaft of the electric motor 59. An endless belt 61a is 
wound around the drive pulley 59a and the first puiley 
60a. An endless belt 61b is wound around the second 
pulley 60b and the third pulley 60c. 

The page-turning mechanism 62 comprises a pair 
of page-turning rollers 63. These rollers 63 are located 
near the platen roller 56 and above the second upper 
guide 22b. Both rollers 63 are f ixed on a shaft 64 which 
extends horizontally and parallel to the platen shaft 57. 
The shaft 64 is rotatably supported, at both ends, by a 
roller holder 66. The holder 66 is rotatably supported by 
the platen shaft 57 and can, therefore, rotate independ- 
ently of the platen roller 56 and holds the shaft 64 of the 
page-turning rollers 63 always at a predetermined dis- 
tance from the platen shaft 57. The holder 66 has a guide 
surface 66a which extends along the tangent to the roller 
56 from a position near the circumference of the roller 56 
to a position near that of the page-turning rollers 63. The 
circumference of either roller 63 is a layer of material hav- 
ing a great friction coefficient, such as rubber. 

The page-turning mechanism 62 further comprises 
an electric motor 67, a pulley 68, a drive roller 69, a first 
driven roller 70, an a second driven roller 71 . The motor 
67 is fastened to the side wall 14. The pulley 68 is inte- 
grally formed with the drive roller 69 and has a diameter 
smaller than that of the roller 69. The drive roller 69 is 
rotatably connected to the side wall 14. The first driven 
roller 70 is rotatably mounted on the platen shaft 57. The 
second driven roller 71 is fixed to the shaft 64. A drive 
pulley 67a is fastened to the drive shaft of the motor 67. 
An endles s fr olt 10 ig wrapppH arnnnH thn dr i vo puI I gv 
67a and the pulley 68. As is best shown in Fig. 3, the first 
driven roller 70 is set in rolling contact with the drive roller 
69 and the second driven roller 71 . Hence, when the 
motor 67 is turned on, its driving force is transmitted to 
the page-turning rollers 63 by the belt 72, the pulley 68, 
and the rollers 69, 70 and 71 . 

As is shown in-Fig. 1 , -the page-turning mechanism- 

62 has a holder-driving mechanism 73 for rotating the 
roller holder 66 to move the page-turning rollers 63 to a 
desired position, for example, a position where they con- 
tact that page of the book 1 on which to print data. The 
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mechanism 73 comprises an electric motor 74 and an 
arm 75. The motor 74 is fixed to the side wall 12. One 
end of the arm 75 is rotatably mounted on an axle fas- 
tened to the side wall 12. The arm 75 has an elongated 
hole in its distal portion. A pin protruding from the roller 
holder 66 is inserted in this elongated hole. A pulley 76 
is fixed to the arm 75, coaxial with the axle of thereof. A 
drive pulley 74a is connected to the drive shaft of the 
motor 74. An endless belt 77 is wrapped around the drive 
pulley 74a and the pulley 76. Hence, the driving force of 
the motor 74 is transmitted to the arm 75 by the pulleys 
74a and 76 and the endless belt 77, whereby the roller 
holder 66 is rotated to move the page-turning rollers 63 
to the desired position. 

As is illustrated in Fig. 3, a sensor 78 is located 
above the second upper guide 22b and between the sec- 
ond upper rollers 40b and the page-turning rollers 63. 
The sensor 78 is used to detect how the pages of the 
bank book 1 are being turned. The sensor 78 has a light- 
emitting element 78a and a light-receiving element 78b. 
The element 78a is secured to the side wall 12, for emit- 
ting a light beam. The element 78b is secured to the side 
wall 14 and opposes the light-emitting element 78a, for 
receiving the light beam emitted therefrom. Both ele- 
ments 78a and 78b are inclined at a predetermined angle 
a to the seam 1b of the bank book 1, so that the light 
beam propagates from the element 78a to 78b in a line 
inclined at the same angle to the seam 1b of the book 1 . 

When the page-turning mechanism 62 turns any 
page of the bank book 1 , the page is bent or waved. The 
crest of the waved page interrupts the light beam emitted 
from the light-emitting element 78a. As a result of this, 
the sensor 78 detects that the page is turned correctly. 

The printing apparatus further comprises a chucking 
mechanism 80 (or a page-holding mechanism) which 
cooperates with the platen roller 56 to position and holds 
the print page. 

As is shown in Fig. 1 , Figs. 3 to 5, and Fig. 7, the 
chucking mechanism 80 comprises a pair of chucking 
members 82 and a drive unit 83. The chucking members 
82 are attached to the ends of the platen roller 56, 
respectively. The drive unit 83 is provided for driving 
these members 82. Either chucking member 82 has a 
semicircular support plate 84 and a chucking arm 85. 
The support plate 84 is mounted on the end face of the 
platen roller 56 and is coaxial therewith. The chucking 
arm 85 protrudes from the circumference of the support 
plate 84 and extends along the circumference of the 
roller 56 and parallel to the axis of the roller 56. The sem- 
icircular support plate 84 has a circular hole 84a and an 
elongated hole 84b, which are located diametrically 
opposite to each other. The elongated hole 84b extends 
in a circle concentric to the circular hole 84a. The support 
plate 84 is connected to the end face of the platen roller 
56 by two screws 86a a nd 86b . The screw^86a_extends 
through a washer and the hole 84a and is set in screw 
engagement with the roller 56- Similarly, the screw 86b 
extends through a washer and the hole 84b and is set in 
screw engagement with the roller 56. Both screws 86a 



and 86b are loosely screwed into the platen roller 56, and 
the support plate 84 can rotate about the screw 86a until 
either end of the elongated hole 84b abuts on the screw 
86b. A rubber pad 85a, which has a great friction coeffi- 

5 dent, is secured to that side of the chucking arm 85 which 
opposes the platen roller 56. 

A connector 87 is formed on that end of the support 
plate 84 which is close to the elongated hole 84b, and a 
connector 88 protrudes from the end of the platen roller 

10 56. A tension spring 89 is stretched between these con- 
nectors 87 and 88, biasing the support plate 84 clock- 
wise around the screw 86a. Hence, the chucking arm 85 
is pressed onto the circumference of the platen roller 56. 
An engagement portion 90, which can engage with the 

15 drive unit 83, is formed on that end of the support plate 
84 which is dose to the circular hole 84a. 

The drive unit 83 has a pair of claws 91 which can. 
abut against the engagement portions 90 of the chucking 
members 82. These claws 31 are fastened to a shaft 92. 

20 The shaft 92 is rotatably supported at both ends by the 
side walls 12 and 14 and extends parallel to the platen 
roller 56. One of the first claws 91 is connected by a con- 
necting rod 94 to a plunger/solenoid unit 93 which is 
secured to the side wall 12. Usually, the claws 91 are 

25 spaced at some distance from the engagement portions 

90 of the chucking members 82. Thus, the chucking 
member 82 is held at the chucking position shown in Fig. 
7 due to the force of the spring 89. When the 
plunger/solenoid unit 93 is turned on in order to print data 

30 on any page of the bank book 1 , the connecting rod 94 
is moved such that the claws 91 are rotated in the direc- 
tion of arrow A (Fig. 5), along with the shaft 92. Each claw 

91 abuts on the engagement portion 90 of the corre- 
sponding chucking member 82. Each chucking member 

35 82 is therefore rotated to the waiting position (Fig. 6) 
against the force of the spring 89. While set in the waiting 
position, the pad 85a of the chucking arm 85 remains 
away from the circumference of the platen roller 56. 
When the print page of the bank book 1 is inserted into 
40 the gap between the platen roller 56 and the arm 85, the 
plunger/solenoid unit 93 is turned off. Either chucking 
member 82 is rotated from the waiting position to the 
chucking position, whereby the rubber pad 85a is 
pressed onto the circumference of the platen roller 56. 
45 As a result of this, the print page is clamped between the 
platen roller 56 and both chucking arms 85 and, thus, 
held at a predetermined position. 

Ac io ;il.,ctrafoH in Fine 5 in 7 n rtntnntinn rod Q5a - 



extends from one of the chucking members 82 in the 
so radial direction thereof. The distal end of this rod 95a is 
placed in the recess of a chuck sensor 95b which is fas- 
tened to the side wall 14. The sensor 95b has a light- 
emitting element and a light-receiving element which 
oppose each other across the recess. When the rod 95a 
-55 -slightly rotates in interlock with-the rotation of the chuck^ 
ing member 82, the sensor 95b detects a minute move- 
ment of the rod 95a and outputs an electric signal. This 
signal is supplied to a control device (not shown). 



5 
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The initial value for the output signal of the chuck 
sensor 95b is obtained in the following manner. First 
both chucking members 82 are located at the chucking 
position, and nothing is inserted in the gap between the 
platen roller 56 and both chucking arms 85. In this con- s 
dition, the sensor 95b detects the position of the rod 95a 
and generates an electric signal. The level of this signal 
is used as the initial value of the output signal of the 
chuck sensor 95b. 

The initial value for the output signal of the chuck to 
sensor 95b, thus obtained, is stored into a memory incor- 
porated in the control device. When the print page of the 
book 1 is held between the platen roller 56 and the chuck- 
ing arms 85, the arms 85 are slightly spaced apart from 
the circumference of the roller 56 by the distance equal is 
to the thickness of the print page. By detecting this dis- 
tance, it is possible to determine that the print page is 
correctly held between the platen roller 56 and the chuck- 
ing arms 85 or not. More precisely, when the page is 
inserted into between the roller 56 and the arms 85, the 20 
chucking member 82 rotates by a very small angle. 
Simultaneously, the detection rod 95a moves within the 
recess of the chuck sensor 95b for a short distance pro- 
portional to the angle of rotation of the chucking member 
82. This motion of the rod 95a is detected by the chuck 25 
sensor 95b, which outputs a signal to the control device. 
Since the rod 95a protrudes rather long from the chuck- 
ing member 82, the minute rotation of the member 82 is 
translated into the prominent motion of the rod 95a which 
the chuck sensor 95b can detect with high reliability. 30 

As is evident from Figs. 1 and 2, the printing mech- 
anism 96 is arranged above the platen roller 56. The 
printing mechanism 96 comprises a head unit 97 and a 
ribbon unit 98. The head unit 97 has a support arm 97a 
and a print head 97b. The arm 97a is rotatably connected 35 
at proximal end to the side wall 12. The print head 97b 
is fastened to the distal end of the arm 97a and located 
above the platen roller 56. The ribbon unit 98 has a pair 
of reels 98a and a length of ink ribbon 98b. The reels 98a 
are rotatably supported between the side walls 1 2 and 40 
14. The ink ribbon 98b is fed from the first reel 98a, 
guided through the gap between the roller 56 and the 
print head 97b, and taken up around the second reel 98a. 
The print head 97b is a thermal head, and applies heat 
to the ink ribbon 98b, thereby to transfer the ink from the 45 
ribbon 98b onto the print page of the book 1 . The ink 
ribbon 98b has a yellow region, a magenta region, and 
a cyan region, so that t he printing apparatus can print 

— nul only characters Dut also color images in the book 1 . 

The support arm 97a is connected to a plunger/sole- so 
noid unit 99 by means of a connecting rod 100. The 
plunger/solenoid unit 99 is secured to the side wall 14. 
Usually, the print head 97b is spaced apart from the 
platen roller 56. When the unit 99 is turned on, the arm 
97a is rotated toward thejglatenjglle^ 56 until t heprint 

""Head 97fris broughtTnto contact with the platen roller 56. 
The operation of the printing apparatus, described 
above, will now be explained. 



First, the book 1 , with its cover 1 a opened, is inserted 
into the book-transporting path 23 through the inlet port 
1 7 as is illustrated in Fig. 1 . At this time, the second lower 
guide 20b has been moved to its upper position by the 
lower guide drive mechanism 24, and the second upper 
guide 22b has been moved to its front position by the 
upper guide drive mechanism 29. The fore-edge portion 
of the cover 1 a is held between the first upper rollers 40a 
and the first lower rollers 41a. The motor 52 of the book- 
transporting mechanism 38 is turned, thus rotating the 
lower rollers 41 a, 41 b and 41 c. The first lower rollers 41 a 
and the first upper roll ers 40a transport the book 1 toward 
the outlet port 1 8. The fore-edge portion of the cover 1 a 
is pinched between the second upper rollers 40b and the 
second lower rollers 41b before the fore edges of the 
other pages pass the rollers 40a and 41 a. Therefore, the 
book 1 is continuously transported toward the outlet port 
18. 

As is shown In Rg. 8, the lever 47 cf the pressure- 
adjusting mechanism 46 is at such a position that the 
second upper rollers 40b contact the book 1, applying 
the same pressure as any other book-feeding roller. At 
the time the seam 1b of the book 1 reaches a position 
near the second rollers 40b and 41b, the motor 52 is 
turned off, whereby the book 1 is stopped. 

Then, the page-turning mechanism 62 is actuated 
to turn the pages of the book 1 . As is shown in Fig. 9, 
the upper guide drive mechanism 29 moves the second 
upper guide 22b to its rear position, thus exposing the 
left pages of the book 1 to the page-turning mechanism 
62. The motor 74 of the mechanism 62 is turned on, rotat- 
ing the roller holder 66 until the page-turning rollers 63 
contacts the upper-most left page of the book 1 , i.e., the 
print page 1c. The rollers 63 cooperate with the second 
lower guide 20b, applying a sufficient pressure on the left 
pages of the book 1 . In this condition, the motor 67 of the 
page-turning mechanism 62 is turned on, thereby rotat- 
ing the rollers 63 in the direction of arrow B (Fig. 9). Thus 
rotated, the rollers 63 turn the print page 1 c. Meanwhile, 
the pressure-adjusting mechanism 46 keeps the second 
upper rollers 40b in contact with the cover 1 a of the book 
1 at sufficient pressure. Hence, the rear-edge portion of 
the cover 1 a is held between the rollers 40b and 41b, and 
the fore-edge portion of the cover 1a is held between the 
rollers 40c and 41c. The print page 1c can therefore be 
turned reliably. 

At the time the rollers 63 start turning the print page 

1c. the low^r guirlo Hrix/g m p ^Hgnicm OA mtatA^ tha car . 

ond lower guide 20b to its lower position as is illustrated 
in Fig. 1 0. The left pages other than the first left page are 
thus prevented from being turned. As the rollers 63 is 
further rotated, the print page 1c is bent as is shown in 
Fig. 9. When the crest 1d of the bent portion of the print 
page 1c reaches to a predetermined level, the page 1c 
^straightens itself du - to its elasticity r and place itself- upon— 
the guide surface 66a of the roller holder 66 as is illus- 
trated in Fig. 10. The moment the crest 1d reaches the 
predetermined level, it interrupts the light beam emitted 
from the light-emitting element 78a of the sensor 78. As 
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a result of this, the sensor 78 detects that the print page 
1c has been turned correctly, and outputs a signal. This 
signal is supplied to the control device. Upon receipt of 
the signal, the control device turns off the motor 67 of the 
page-turning mechanism 62, thereby stopping the page- 
turning rollers 63. 

Then, as is shown in Fig. 10, the book-transporting 
mechanism 38 rotates the lower rollers 41 a, 41 b and 41c 
in the reverse direction, that is, in the direction of arrow 
C a predetermined number of times. The lower rollers 
41 b and 41 c and the upper rollers 40b and 40c transport 
the book 1 rearward, that is, toward the inlet port 17. At 
the same time, the drive unit 83 of the chucking mecha- 
nism 80 is actuated, rotating both chucking members 82 
to their waiting positions. The chucking arms 85 are 
thereby moved away from the circumference of the 
platen roller 56. In the meantime, the fore-edge portion 
of the print page 1c is guided upwards by the guide sur- 
face of the roller holder 66 and reaching the circumfer- 
ence of the platen roller 56. Both sides of the fore-edge 
portion of the page 1 c are inserted into the gaps between 
the platen roller 56 and the chucking arms 85. 

When the supply of power to the drive unit 83 of the 
chucking mechanism 80 is stopped in this condition, 
either chucking member 82 is rotated to its shucking 
position as is shown in Fig. 1 1 by the spring 89 until the 
chucking arm 85 presses the fore-edge portion of the 
print page 1c onto the circumference of the platen roller 
56. Hence, the print page 1 c of the book 1 is held at the 
predetermined position. Since the second lower guide 
20b is at its lower position at this time, the left page of 
the book 1 hangs downwards. Meanwhile, the moment 
the chucking mechanism 80 starts performing its func- 
tion, the control device compares the initial output value 
of the chuck sensor 95b with the value of the output sig- 
nal actually output therefrom. If the values compared are 
equal, the control device determines that the print page 
1 c is not chucked due to its warping or its jamming con- 
dition. In this case, the control device prevents the print- 
ing mechanism 96 from initiating its function, and turns 
on the drive unit 83 again or outputs a signal indicative 
of a trouble in the printing apparatus. On the other hand, 
if the values compared are different, the control device 
determines that the print page 1c is chucked correctly, 
and then causes the following printing operation to print 
data on the print page 1c. In the case where the value of 
the signal output from the chuck sensor 95b is much 
greater or much less than th *=> initial vaino tho mntmi 
device determines that two or more pages have been 
clamped between the platen roller 56 and either chuck- 
ing arm 85, and performs a different control- 
Next, as is shown in Fig. 12, the driving mechanism 
73 rotates the page-turning rollers 63, together with the 
roller holder 66, to the positions near the first upper guide 
_22a,jrhe.platen drive-mechanism.58-rotates4he-platen 
roller 56 in the direction of arrow D for a predetermined 
angle, while the print page 1c is kept held on the platen 
roller 56. Simultaneously, the motor 52 of the book-trans- 
porting mechanism 38 is turned on. As a result of this, 



the lower rollers 41a, 41b, and 41c are rotated in the 
direction of arrow E, thereby applying a tension on the 
cover 1 a of the book 1 . The tension is transmitted via the 
seam 1b to the print page 1c. Hence, the print page 1c 

5 is stretched tense and flat. At the same time the rollers 
41a to 41c start rotating, the motor 49 of the pressure- 
adjusting mechanism 46 is turned on, whereby the 
eccentric cam 50 is rotated not more than 1 80 degrees 
in the direction of arrow F. Then, the idler roller 48 is 

10 rotated, thus rotating the lever 47 in the direction of arrow 
G. TTie tension spring 45 is therefore compressed, 
whereby the bias applied on the second upper rollers 40b 
decreases, and the pressure the rollers 40b exert on the 
second lower rollers 41b decreases proportionally. The 

is rollers 40b therefore slips on the cover 1 a of the book 1 , 
not transporting the book 1 forward but applying an 
appropriate tension on the print page 1c. As a result, no. 
excessive tension is applied to the print page 1c, thus 
preventing damages thereto. 

20 As may be understood from the preceding para- 
graph, the second upper rollers 40b, the second lower 
rollers 41b, the pressure-adjusting mechanism 46, and 
the book-transporting mechanism 38 constitute a ten- 
sion-applying mechanism for applying an appropriate 

25 tension to the print page 1c. Both the pressure the rollers 
40b apply on the rollers 41b and the tension applied on 
the print page 1 c can be controlled by adjusting the angle 
through which to rotate the eccentric cam 50. 

Then, the plunger/solenoid unit 99 of the printing 

30 mechanism 96 is actuated, rotating the print head 97b 
until the head 97b presses the ink ribbon 98b onto the 
print page 1 c which is held tense and flat and contact the 
circumference of the platen roller 56. In this condition, 
data is printed on the print page 1c while tension is 

35 applied to the print page 1 c in the above-mentioned man- 
ner. 

Specifically, as is evident from Fig. 13, the drive 
mechanism 58 rotates the platen roller 56 in the direction 
of arrow D by a predetermined angle, whereby the print 

40 page 1c is fed in the same direction. At the same time, 
the second reel 98a of the ribbon unit 98 is rotated, feed- 
ing the ink ribbon 98b in the direction of arrow H for a 
predetermined distance. In the meantime, the print head 
97b transfers the ink from the ribbon 98b onto the print 

45 page 1c, thus printing data (e.g.. characters or images, 
or both) on the page 1c. To accomplish multicolor print- 
ing, the steps shown in Figs. 12 and 13 are repeated 
throe t i m e c, for printing a ye l low imago, a magenta 



image, and a cyan image in the same region of the print 

so page 1c. 

In the case where data is printed on almost the entire 
print page 1c, the page 1c is wrapped around the platen 
roller 56 at the end of the printing, and the book 1 takes 
the specific position illustrated in Fig. 13. Namely, the 

55— seam-1b of the book-1 is set in contact with the flat sur^ 
face 56a of the platen roller 56, and the cover 1 a opposes 
the left pages, defining an acute angle 6 together with 
the left pages. 
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Upon completion of the printing, the control device 
controls the various drive mechanisms and drive units, 
thereby setting the movable components into the condi- 
tion illustrated in Fig. 8. Then, the book-transporting 
mechanism 38 is driven, whereby the book 1 is trans- 5 
ported through the path 23 and finally ejected through 
the outlet port 18 from the printing apparatus. 

In order to print data on the next page of the book 1 , 
the second lower guide 20b is rotated upwards from the 
position shown in Fig. 10. and the page-turning rollers 10 
63 are moved upwards, away from the the left pages of 
the book 1 . Next, the book-transporting mechanism 38 
is actuated, transporting the book 1 toward the inlet port 
1 7. The rollers 63 prevent the print page 1c, which is now 
located above the guide surface 66a of either roller 63, is 
from being moving further. The print page 1 c is therefore 
turned back to the right and gradually opened as the 
book 1 is moved toward the inlet port 1 7. After the print 
page ic is opened completely, the book-transporting 
mechanism 38 starts transporting the book 1 toward the 20 
outlet port 1 8, thereby setting the condition shown in Fig. 
8. Hence, the page-turning mechanism 62 can turn the 
page next to the print page 1c, and the printing mecha- 
nism 96 can print data on the next page. 

As has been described, during the printing opera- 25 
tion, tension is applied on the cover 1a of the book 1 in 
the transporting direction of the book, so that the cover 
1a and the print page 1c are stretched to locate on a 
common plane, as shown in Figs. 1 1 and 12. After data 
has been printed on the page 1c, and the print page 1c 30 
is turned, thus opening the next page so that data may 
be printed on the next page, a tension can be applied on 
the cover 1a or the print page 1c, or both. In whichever 
way the tension is applied, it is applied on the next page, 
too. The next page, or the new print page, is thereby 35 
made tense and flat, minimizing the print drift and achi ev- 
ing high-quality printing, no matter whether the data is 
characters or images. Since any print page is rendered 
tense and flat and is also correctly positioned, data can 
be printed at any specified portion of the page (e.g., a 40 
frame or lines, already printed on the page). 

In the embodiment described above, the rollers 40b 
and 41 b applies a tension in the direction at right angles 
to the seam 1b of the book 1. Nevertheless, the tension 
can be applied to the print page 1 c in whichever direction 45 
by any means other than the rollers 40b and 41b. More- 
over, the pressure-adjusting mechanism 46 can be 
rep l du^ by a n y known mechan ism which performs the 
same function. 

As has been described, the pressure-adjusting so 
mechanism 46 adjusts the pressure the roller 40b 
applies to the roller 41 b, while rotating the rollers 40b and 
41b at the same speed, in order to control the tension 
applied on the print page 1 c. Without the mechanism 46, 
_ said*pressure would "remaihljnc^^g^ran^ it^would be ~ ss 
necessary to vary the speed of the roller 40b in order to 
control the tension applied on the page 1c. Were the 
speed of the roller 40b varied, the roller 40b should nec- 
essarily be rotated in reverse direction when the page 1 c 



is wrapped around the platen roller 56 to some extend. 
Obviously, it is difficult to rotate the roller 40b in the 
reverse direction at an appropriate time. If the reverse 
rotation of the roller 40b is not stared timely, which may 
happen quite likely, the print page 1c will be warped, or 
an excessive tension will be applied on the seam lb. 

When the mechanism 46 reduces the pressure 
which the roller 40b applies to the roller 41b, the cover 
1 a can move backward through the gap between the roll- 
ers 40b and 41 b even if the tension on the print page 1 c 
changes as the print page 1c is gradually wrapped 
around the platen roller 56. Hence, the tension on the 
page 1c is automatically adjusted, and the page 1c 
remains tense and flat. Conversely, when the mecha- 
nism 46 increases the pressure the roller 40b applies to 
the roller 41b, these rollers 40b and 41b exerts a force 
great enough to transport the book 1 toward the outlet 
port 18. That is, by adjusting the contact pressure 
between the rollers 40b and 41b in accordance with the 
required function, these rollers 40b and 41 b perform var- 
ious functions with respect to the book. Hence, there is 
no need to use a drive means exclusively for transporting 
the book 1 toward the outlet port 18, which helps to sim- 
plify the internal structure of the printing apparatus and 
also to reduce the size of the apparatus. 

In view of the two preceding paragraphs, the pres- 
sure-adjusting mechanism 46 is one of the characteriz- 
ing features of the printing apparatus. 

As has been pointed out, the second lower roller 41b 
can be stopped and rotated in the reverse direction by 
the motor 52 of the book-transporting mechanism 38. 
When the roller 41b is rotated in reverse direction, the 
book 1 is transported to the platen roller 56, whereby 
data can be printed on the print page 1c of the book 1 . 
When the roller 41b is stopped, it holds the book 1 in 
place. As the second lower roller 41b moves the book 1 
backward at a proper timing and stops the same at an 
appropriate timing, the page-turning operation can be 
smoothly performed. 

As is illustrated in Figs. 10 to 13, the second lower 
guide 20b of the book-guiding mechanism 16 can be set 
at its lower position while data is being printed on the 
print page 1c. When the guide 20b is rotated downward, 
the left pages of the book 1 , including the back cover, 
hang downwards by their own weights. Hence, the left 
pages are never be clamped between the guide 20b and 
the page-turning rollers 63. Were the left pages be 
clamped between the guide 2Ub and ihe rollers t>a, they 
would be wrapped around the rollers 63 and curved. The 
back cover, in particular, which is thicker than the other 
pages in most cases, would be curved permanently, 
inevitably shortening the lifetime of the book 1. In order 
to make the left pages hang downwards, the second 
lower guide 20b can be moved toward the outlet port 18 
~ i nl hesaTne way as the second ljpper~guide 22tx 

Since the platen roller 56 has a flat surface 56a, the 
cover 1 a is not perfectly face to the pages other than the 
print page 1c, as is shown in Fig. 13, even when the print 
page 1c is completely wrapped around the platen roller 
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56. Rather, the cover 1a is inclined at an angle 6 to the 
other pages. If the roller 56 had not the flat surface 56a. 
the book 1 should be bent double at the seam 1b, with 
the cover 1a laid upon the other pages not printed yet, 
inevitably weakening the seam 1b and shortening the 
lifetime of the book 1 . 

In other words, due to the flat surface 56a of the 
platen roller 56, the book 1 can last long. The angle 6 
can be changed to a desired one by replacing the roller 
56 with one having a cross section of a different shape. 

As is shown in Figs. 12 and 13, the page-turning roll- 
ers 63 are moved to a position near the first upper guide 
22a. This also serves to prevent weakening the seam 1 b 
and shortening the lifetime of the book 1 . 

Since the roller holder 66 connects the page-turning 
rollers 63 to the platen roller 56, the distance between 
the roller 56 and the rollers 63 remains unchanged. 
Hence, the print page 1c is correctly positioned with 
respect tn the pjaton r-Qijor 5A when the second lower 
roller 41b is rotated by the predetermined angle, no mat- 
ter which of the page-turning rollers 63 has turned the 
print page 1c. 

Moreover, since the guide surface 66a of the holder 
66 is located between the platen roller 56 and the page- 
turning rollers 63, it smoothly guides the print page 1 c to 
the platen roller 56. It is most desirable that the guide 
surface 66a extend along the tangent to both the platen 
roller 56 and either page-turning roller 63. However, the 
guide surface 66a can be curved. The guide surface 66a 
also serves to guide the print page 1c smoothly to the 
chucking arms 85. 

Further, the guide surface 66a contacts the whole 
print page 1c as is illustrated in Fig. 10. Hence, the sur- 
face 66a supports the page 1c until the page 1c is 
wrapped around the platen roller 56. The force applied 
to the page 1c does not concentrate on the fore-edge 
portion of the page 1c to move this portion upwards from 
the circumference of the platen roller 56. 

In the chucking mechanism 80, either chucking 
member 82 is located such that the platen shaft 57 is 
positioned between the connector 88 and the chucking 
arm 85 as is illustrated in Fig. 7. Therefore, the force 
which moves the arm 85 toward the circumference of the 
platen roller 56 to press the page 1c on the roller 56 has 
a vector component J which extends opposite to the 
direction K in which the print page 1c is transported. 

As has been described, a tension is applied on the 

Page 1 C. which acts in thA Hirertinn nppncitA fn thp Hirpr- 
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vector component acting in the same direction the ten- 
sion acts on the page 1 c, that is, in the direction opposite 
to the direction K. As a result, the vector component acts 
on either chucking arm 85 such that the arm 85 presses 
the print page 1c onto the circumference of the platen 
roller 56, whereby the page 1c is firmly held on the cir- 
cumference of the roller 56. 

The greater the tension applied on the print page 1 c. 
the greater the rotation moment M of either chucking arm 
85. The greater the moment M, the more firmly the 
chucking arm 85 holds the print page 1c on the circum- 
ference of the platen roller 56. Even if the pull acting on 
the page 1c increases when, for example, the print head 
97b slides on the page 1c, the page 1c does not slip out 
from between the chucking arm 85 and the circumfer- 
ence of the roller 56, thus ensuring high-quality printing. 
Since the page 1c remains held on the circumference of . 
the platen roller 56 throughout the printing process, the 
data is never be printed on the circumference of the 
platen roller 56. 

As has been described, the chucking mechanism 80 
has the detecting rod 95a and the chuck sensor 95b, and 
can reliably detect that the print page 1 c is chucked f irmly 
on the circumference of the platen roller 56. Thus, when 
the page 1c is not clamped between the platen roller 56 
and either chucking arm 85 due to a trouble such as jam- 
ming or warping of the page 1c, the chuck sensor 95b 
can detects this trouble from the motion of the rod 95a, 
no matter however slight this motion is. In this case, the 
following printing operation is not performed, and the ink 
ribbon 98b is never directly wound around the platen 
roller 56. 

The chuck sensor 95b can be a pressure sensor 1 02 
which can contact with the circumference of the platen 
roller 56, as is illustrated in Fig. 14. 

As has been described, the printing apparatus has 
the sensor 78 which detects how the pages of the book 
1 are being turned. This is an optical sensor or an so- 
called "non-contact sensor," and need not contact the 
pages. As is known in the art, a non-contact sensor oper- 
ates more accurately than a contact sensor such as a 
micro switch. The sensor 78 can, therefore, detect how 
the pages are turned, even if the pages of the book 1 are 
extremely soft and flexible. 

If the sensor 78 were a micro switch, it could not be 
actuated by the crest 1d of the bent portion of the print 
page 1c, which rises gradually as the page-turning rollers 
6 3 are rotat e d. Thu s , th e se nsor 78 could not dotoct that 



tion K, in order to make the page 1 c tense and flat before 
data is printed on the page 1 c. Therefore, either chucking so 
arm 85 must exert a great force to the print page 1c to 
hold the page 1 c on the circumference of the platen roller 
56. The arm 85 can readily acquire such a great force in 
the following manner. When the tension is applied on the 
_printpage-1 c inthe direction opposite to the direction K, — 55 
a great friction is generated between the page 1c and 
the rubber pad 85a. This friction results in a rotation 
moment M in the chucking arm 85, which rotates the arm 
85 around the screw 86a. Since the moment M has a 



the page 1c is bent, inevitably failing to determine how 
the page 1c is turned. 

Further, since the light-emitting element 78a and 
light-receiving element 78b of the sensor 78 are inclined 
at the predetermined angle a to the seam 1 b of the book 
1, they can be easily arranged outside the book-trans- 
porting path 23-as-is shown in Figr-3. -Thusrthey do not 
hinder the transportation of the book 1 or the movement 
of the book 1 during the printing process. Moreover, 
since the elements 78a and 78b are inclined at the pre- 
determined angle a to the seam 1b of the book 1, the 
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passage of the light beam emitted from the element 78a 
to the element 78b is 1 /sina times longer than in the case 
the elements 78a and 78b are aligned at right angles to 
the book-transporting path 23. This is desirable when 
one or more pages of the book 1 are transparent or semi- 
transparent, or have a transparent or semi-transparent 
portion. The longer the path a light beam passes through 
a transparent or semi-transparent body, the more its 
intensity is attenuated. The more the intensity of the 
beam is attenuated, the reliably the transparent or semi- 
transparent body can be detected. The angle a can be 
increased in proportion to the transparency of the pages 
of the book 1 , thereby to enhance the accuracy of detect- 
ing the turning of pages. 

The angle a can be one defined with respect to any- 
thing other than the direction in which the book 1 is trans- 
ported. For example, the angle a can be 0° in the case 
where the axis of the page-turning rollers 63 is inclined 
to the direction, in which the beck 1 is transported. In this 
case, the crest Id of the bent page 1c moves upward in 
a different direction, and the same effect as in the above 
embodiment will result in. In other words, the path of the 
light beam can be inclined at a predetermined angle to 
a line which crosses at right angles to the crest 1d of the 
bent page 1c. 

In the embodiment described above, the sensor 78 
is a photosensor. The sensor 78 can be replaced by 
another type of a non-contact sensor, such as an ultra- 
sonic-wave sensor, which can also detect how the pages 
of the book 1 are turned. Further, instead of the light- 
emitting element 78a. an optical sensor or an ultrasonic- 
wave sensor, which serves as a signal generating and 
receiving element may be used. In this case, instead of 
the light-receiving element 78b, a member for reflecting 
the light beam or the ultrasonic wave. 

As may be understood from the above, the printing 
apparatus according to the present invention can per- 
form a high-quality printing of characters or images in a 
book, even if printing is repeated several times in the 
same region of any page, and can print data on the entire 
surface of any pages of a book, without damaging the 
book. 

The present invention is not limited to the embodi- 
ment described above. Various changes and modifica- 
tions can be made within the scope of the present 
invention defined by the appended claims. 

For instance, in the above embodiment, a tension is 
appl i ed on a splprfpd pa ge of th e book, othor than tho 



print page. However, a tension may be directly applied 
on the print page. 

Either chucking member 82 of the chucking mecha- 
nism 80 can be replaced by the modified one shown in 
Fig. 15. The modified chucking member 82 comprises 
an L-shaped support plate 84. The support plate 84 is 
-fast ened4o -the platen-shaft 57-and-is rotated when the - 
shaft 57 rotates. The support plate 84 has an end portion 
extending over the circumference of the platen roller 56. 
A chucking arm 85 is rotatably connected to the end por- 
tion of the support plate 84 by an axle 1 06. A tension 



spring 89 is stretched between pins 107 and 108 pro- 
truding from the arm 85 and the support plate 84, respec- 
tively. Due to the force of the spring 89, the arm 85 is 
pressed onto the circumference of the platen roller 56. 

5 The pin 107 is located forward of the line connecting the 
pin 1 08 and the axle 1 06, with respect to the direction K. 
The arm 85 is rotated by a drive unit (not shown) away 
from the platen roller 56, so that the fore-edge portion of 
the print page 1c may be inserted into the gap between 

10 the arm 85 and the circumference of the roller 56. 

The force with which the arm 85 presses the fore- 
edge portion of the page 1 c has a vector J which extends 
opposite to the direction K in which the print page 1c is 
transported. Hence, when a tension is applied on the 

is print page 1 c in the direction opposite to the direction K, 
either chucking arm 85 is rotated to press the fore-edge 
portion of the page 1c firmly onto the circumference of 
the platen roller 56, reliably preventing the print page 1c 
from Slipping oui of the chucking arms 85 throughout the 

20 printing process. In other words, the modified chucking 
arms 85 (Fig. 15) can reliably hold the print page 1c at a 
predetermined position during the printing process, 
ensuring high-quality printing. 

25 Claims 

1 . An apparatus for printi ng data on any specified page 
of a book formed of a plurality of pages fastened 
together at a seam, said printing apparatus compris- 
30 ing: 

means (38) for transporting the book to a pre- 
determined position, while keeping a selected page 
(1a) of the book opened and located substantially 
parallel to the other pages including the specified 
35 page (1 c) on which to print data; 

means for positioning and holding the speci- 
fied page (1c); and 

means (96) for printing data on the specified 
page (1c); 

40 characterized by further comprising: 

page-turning means (62) for turning the spec- 
ified page (1c) from the other pages of the book (1) 
transported by the transporting means; and 

tension-applying means for pulling the 
45 selected page (1a) of the book (1), other than said 
specified page (1 c) positioned and held by said posi- 
tioning/holding means, so as to apply a tension on 
sa i d sp e c ifi ed p a ge through th e beam (1b) uT Uie 



book. 



so 



2. An apparatus according to claim 1 , characterized in 
that said tension-applying means has a first and a 
second clamping member (40b,41b) for clamping 
the selected page (1a). and means for applying a 

55 force to at least one of the ctamping members in a~ 

direction for applying a tension on the selected page. 

3. An apparatus according to claim 2, characterized in 
that said at least one of said clamping members 
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(40b,41b) comprises a rotatable member (40b), and 
said tension-applying means has means (38) for 
rotating the rotatable member in a specific direction 
for applying a tension on the selected page (1a). 

4. An apparatus according to claim 3, characterized in 
that said tension-applying means has pressure- 
adjusting means (46) for adjusting the pressure with 
which said first and second clamping members 
(40b,41b) clamp the selected page (1a), such that 
said rotatable member (40b) slides on the selected 
page to apply a sliding frictional force to the selected 
page, 

5. An apparatus according to claim 1 , characterized in 
that said tension-applying means has means for 
generating a sliding friction associated with the 
selected page (1a) so as to apply the tension to the 
selected page. 

6. An apparatus according to claim 1 , characterized in 
that said tension-applying means includes a mem- 
ber (40b) contacting the selected page, and means 
(46) for adjusting the contact pressure of the mem- 
ber with respect to the selected page (1a) so as to 
change the tension applied to the selected page. 

7. An apparatus according to claim 1 , characterized in 
that said positioning/holding means comprises a 
support member (56) for supporting the specified 
page (1c), and chucking means (80) for chucking the 
specified page (1c) onto the support member, and 
said printing means (96) has a print head (97b) 
opposing said support member, with the specified 
page interposed between said support member and 
said print head. 

8. An apparatus according to claim 7, characterized in 
that said support member (56) is formed in a cylin- 
drical shape and has an axis extending substantially 
parallel to the seam (1b) of the book (1), and by fur- 
ther comprising means (58) for rotating said support 
member such that the specified page (1 c) placed on 
the support member is wrapped around the circum- 
ference of the support member. 

9. An apparatus according to claim 7, characterized in 

that thP rirrjirrrfOTntial curfara nf rniri rnppnrt 



member (56) is cut away to form aflat surface (56a) 
which extends along the axis of the support member 
and is designed to position the specified page (1c) 
in such a way that the selected page (1a) opposes 
the other pages and is inclined at a predetermined 
angle to the other pages, when almost the whole 
_ specif ied page is wrapped around the support mem- 
ber. 

1 0. An apparatus according to claim 1 , characterized in 
that said page-turning means (62) has a page-turn- 



ing member (63) for turning the specified page (1c) 
from the other pages, while sliding on the specified 
page and applying a frictional force thereto. 

5 11. An apparatus according to claim 10, characterized 
in that said page-turning means (62) has a guide 
portion (66a) located between said support member 
(56) and said page-turning member (63), for guiding 
the fore-edge portion of the specified page (1c) 

10 turned from the other pages onto the support mem- 
ber. 

12. An apparatus according to claim 11, characterized 
in that said page-turning means (62) further has 

is means (66) supporting said page-turning member 
(63), such that said page-turning member is spaced 
apart from said support member (56) for a predeter- 
mined distance and is movable toward and away 
from the specified page (ic). 

20 

13. An apparatus according to claim 12, characterized 
in that said page-turning member (63) is a roller 
rotatably supported by said supporting means (66), 
and said page-turning means (62) has means for 

25 rotating the roller. 

14. An apparatus according to claim 10, characterized 
in that said page-turning means (62) comprises: 

drive means for driving said page-turning 
30 member (63) such that the page-turning member 
applies a frictional force on the specified page (1c), 
from the fore-edge portion thereof toward the seam 
(1b) of the book (1), thereby to bend the specified 
page upwards from the other pages, the bent spec- 
35 ified page having a crest (1d) which extends sub- 
stantially parallel to the seam of the book; and 

means (78) for detecting the crest of the bent 
specified page to determine that the specified page 
is being turned. 

40 

15. An apparatus according to claim 14, characterized 
in that said detecting means (78) has a signal-gen- 
erating section (78a) for generating a signal in a 
direction inclined at a predetermined angle to the 

45 crest (1d) of the bent specified page (1c), and a sig- 
nal-receiving section (78b) for receiving the signal 
generated from the signal-generating section, said 

signah 'e cfeiviny seUiun uppub ing the biynal-gentsr- 

ating section with the, other pages interposed 
so between said signal-generating section and said 
signal-receiving section, and designed to output a 
signal when the crest of the bent specified page 
interrupts the signal generated from said signal-gen- 
erating section. 

16. An apparatus according to claim 15, characterized 
in that said signal-generating section (78a) is a light- 
emitting section for emitting a light beam. 
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17. An apparatus according to daim 7, characterized in 
that said book-transporting means (38) comprises: 

guide means (16) having an upper guide 
(22a, 22b) and a lower guide (20a, 20b, 20c) oppos- 
ing the upper guide, for defining a book-transporting 
path (23) between the upper and lower guides; 

a plurality of lower rollers (41a, 41b, 41c) 
arranged along the book-transporting path; 

a plurality of upper rollers (40a, 40b, 40c) 
arranged along the book-transporting path and con- 
tacting said lower rollers, the contacting portions of 
said lower rollers and upper rollers being located in 
the book-transporting path; and 

roller-driving means for driving either said 
lower rollers or said upper rollers, such that the book 
is transported through said book-transporting path, 
white being clamped between said lower rollers on 
the one hand, and said upper rollers on the other 
hand. 

18. An apparatus according to claim 17, characterized 
in that said lower guide (20a, 20b, 20c) has a mov- 
able lower guide section (20b) located below the 
other pages when the book (1 ) is transported to said 
predetermined position, said movable lower guide 
section being movable between an upper position 
where the lower guide section defines said book- 
transporting path, and a lower position where the 
lower guide section is remote from said book-trans- 
porting path; and said guide means (16) has lower 
guide driving means (24) for holding said lower 
guide section at the upper position while said page- 
turning means (62) turns the specified page (1c), 
and for guiding said lower guide section to the lower 
position after said page-turning means turns the 
specified page. 

19. An apparatus according to daim 17, characterized 
in that said upper guide (22a, 22b) has a movable 
upper guide section (22b) movable between a for- 
ward position where the upper guide section is 
located above the other pages of the book (1 ) trans- 
ported to said predetermined position, and a rear- 
ward position where the upper guide section 
uncover the other pages, and said guide means (16) 
has upper guide driving means (29) for guiding said 
upper guide section to the rearward position while 
Said page turning mwn<; (fi?) turnr thn rpnrrf i oH 



page. 



20. An apparatus according to claim 17, characterized 
in that said upper rollers (40a, 40b, 40c) and said 
lower rollers (41 a, 41 b, 41 c) include an upper clamp- 
ing roller (40b) and a lower clamping roller (41b) 

which -are~anranged- such-that-they-clamp- the- 

selected page (1a) of the book (1) transported to 
said predetermined position; and said tension- 
applying means includes a roller support member 
(43) supporting said upper clamping roller such that 



10 



15 



said upper clamping roller is movable into contact 
with said lower clamping roller and away therefrom, 
means (45) for biasing said upper damping roller 
toward said lower clamping roller, and pressure- 
adjusting means (46) for adjusting the pressure 
which said biasing means applies to said upper 
damping roller, such that said upper clamping roller 
contacts said lower clamping roller with a predeter- 
mined pressure when the book is transported or 
when the specified page is turned, and also such 
that said upper damping roller contacts said lower 
damping roller with a pressure lower than the pre- 
determined pressure and slip on said selected page 
to apply a tension on the selected page while said 
printing means (96) print data on the specified page 
(1c). 



21. An apparatus according to claim 1 , characterized in 
thai said positioning/hoiding means comprises a 

20 support member (56) for supporting the specified 
page, and chucking means (80) for cooperating with 
the support member to chuck the specified page, 
and said chucking means has a chucking member 
(82) movable between a chucking position where the 

25 chucking member contacts said support member 
and a waiting position where the chucking member 
is remote from said support member, and means 
(89) for pressing said chucking member onto said 
support member with a force having a vector com- 

30 ponent extending in the same direction said tension 
acts on the specified page, when said chucking 
member moves to the chucking position. 

22. An apparatus according to claim 21, characterized 
35 in that said chucking means (80) has means for 

detecting whether or not the specified page (1c) is 
damped between said chucking member (82) and 
said support member (56), in accordance with the 
position of said chucking member. 

40 

23. An apparatus according to claim 22, characterized 
in that said detecting means includes a detecting 
member (95a) attached to said chucking member 
(82) to be rotated together with the chucking mem- 

45 ber, and a sensor (95b) for sensing the distance 
between the position which said detecting member 
takes when said chucking member is at the chucking 

positio n w h ile Hie ^ptjuf i eU page ( I c) ib » lu t damped 

between the support member (56) and the chucking 

so member and the position said detecting member 
takes when said chucking member clamps the spec- 
ified page at the chucking position. 

24. An apparatus according to claim 22, characterized 



in that said detecting~means~has~^^^ 
(102) provided on that portion of the chucking mem- 
ber (82) which opposes said support member (56) 
of said positioning/holding means. 
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Patentanspruche 

1 . Vorrichtung zum Drucken von Daten auf einer gege- 
benen bezeichneten Seite eines Buchs, bestehend 
aus einer Vielzahl von an einem Falzabschnitt 
(seam) test miteinander verbundenen bzw. gebun- 
denen Seiten, welche Druckvorrichtung umfaBt: 

eine Einheit (38) zum Transportieren des 
Buchs zu einer vorbestimmten Position, wahrend 
eine gewahlte Seite (1a) des Buchs gedffnet (aufge- 
schlagen) und im wesentlichen parallel zu den ande- 
ren Seiten, einschlieBlich der bezeichneten Seite 
(1c), auf welcher Daten ausgedruckt werden sollen, 
angeordnet gehalten wird, 

eine Einheit zum Positionieren und Halten 
der bezeichneten Seite (1c) und 

eine Einheit (96) zum Drucken von Daten auf 
der bezeichneten Seite (1c), 



azeichneten Seite (1c), 
fsrner gekerinzeichnet durch 

oino coitonwonHooinhoit 



eine seitenwendeeinheit (62) zum Wenden 
oder Umschlagen der bezeichneten Seite (1c) 
gegenuber den anderen Seiten des durch die Trans- 
porteinheit transportierten Buchs (1) und 

eine Zugspannungsanlegeeinheit zum Zie- 
hen der gewahlten Seite (1 a) des Buchs (1 ), die von 
der bezeichneten, durch die Positionier/Halteeinheit 
positionierten und gehaltenen Seite (1c) verschie- 
den ist, um die bezeichnete Seite uber den Falzab- 
schnitt (1b) des Buchs mit einer Zugspannung zu 
beaufschtagen. 

2. Vorrichtung nach Anspruch 1 ( dadurch gekenn- 
zeichnet, da 3 die Zugspannungsanlegeeinheit ein 
erstes und ein zweites Klemmelement (40b, 41b) 
zum Verklemmen der gewahlten Seite (1a) und Mit- 
tel zum Ausuben einer Kraft auf mindestens eines 
der Klemmelemente in einer Richtung zum Beauf- 
schlagen der gewahlten Seite mit einer Zugspan- 
nung aufweist. 

3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB das mindestens eine Klemmelement 
(40b, 41b) ein drenbares Element (40b) umfaBt und 
die Zugspannungsanlegeeinheit Mittel (38) zum 
Drehen des drehbaren Elements in einer bestimm- 
ten Richtung zum Beaufschlagen der gewahlten 
Seite (1a) mit einer Zugspannung aufweist. 



tel zum Erzeugen einer Gleitreibung in bezug auf 
(associated with) die gewahlte Seite (1a), um die 
gewahlte Seite mit der Zugspannung zu beaufschla- 
gen, aufweist. 

5 

6. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Zugspannungsanlegeeinheit ein 
mit der gewahlten Seite in Beruhrung stehendes 
Element (40b) und eine Einheit (46) zum Einstellen 
10 des Beruhrungsdrucks des Elements gegenuber 
der gewahlten Seite (1a) zwecks Anderung der die 
gewahlte Seite beaufschlagenden Zugspannung 
aufweist. 

15 7. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Positionier/Halteeinheit ein Trag- 
element (56) zum Tragen oder Abstutzen der. 
bezeichneten Seite (1c) und eine (Ver-)Spannein- 
heit (8G) zum Verspannen der bezeichneten Seite 

20 (1 c) auf dem Tragelement umfaBt und die Druckein- 
heit (96) einen dem Tragelement mit zwischen Trag- 
element und Druckkopf eingefugter bezeichneter 
Seite gegenuberstehenden Druckkopf (97b) auf- 
weist. 

25 

8. Vorrichtung nach Anspruch 7, dadurch gekenn- 
zeichnet, daB das Tragelement (56) zylindrisch 
geformt ist und eine im wesentlichen parallel zum 
Falzabschnitt (seam) (1b) des Buchs (1) verlau- 

30 fende Achse aufweist, und ferner umfassend eine 
Einheit (58) zum Drehen des Tragelements in der 
Weise, daB die auf dem Tragelement plazierte 
bezeichnete Seite (1 c) um den Umfang des Tragele- 
ments herumgewickelt wird. 

35 

9. Vorrichtung nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die Umfangsf lache des Tragelements 
(56) unter Bildung einer PlanflSche (56a) wegge- 
schnitten bzw. ausgespart ist. welche Planfiache 

40 langs der Achse des Tragelements veriauft und aus- 
gelegt ist zum Positionieren der bezeichneten Seite 
(1c) in der Weise, daB die gewahlte Seite (1a) den 
anderen Seiten gegenuberliegt und unter einem vor- 
bestimmten Winkel zu den anderen Seiten geneigt 

45 ist, wenn nahezu die gesamte bezeichnete Seite um 
das Tragelement herumgewickelt ist 



Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB die Zugspannungsanlegeeinheit eine so 
Druckeinstelleinheit (46) zum Einstellen des Drucks, 
mit dem die ersten und zweiten Klemmelemente 
(40b, 41 b) die gewahlte Seite (1a) verklemmen, auf- 
weist, derart, daB das drehbare Element (40b) auf 
-der-gewahlten-Seite gleitet-bzw.- rutscht-und-eine — 55 - 
Gleittreibungskraft auf die gewahlte Seite ausubt. 

Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Zugspannungsanlegeeinheit Mit- 



10. Vorrichtung nach Anspruch 1, dadurch gokonn 
zeichnet. daB die Seitenwendeeinheit (62) ein Sei- 
tenwendeelement (63) zum Wenden oder 
Umschlagen der bezeichneten Seite (1c) gegen- 
uber den anderen Seiten, wahrend es auf der 
bezeichneten Seite gleitet bzw. rutscht und auf diese 
eine Reibungskraft ausubt, aufweist. 



11. Vorrichtung nach Anspruch 10, dadurch gekenn- 
zeichnet. daB Seitenwendeeinheit (62) ein zwischen 
dem Tragelement (56) und dem Seitenwendeele- 
ment (63) angeordnetes Fuhrungsteil (66a) zum 
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Fuhren des Vorderkantenabschnitts der von den 
anderen Seiten (hinweg) gewendeten bzw. umge- 
schlagenen bezeichneten Seite (1c) auf das Trag- 
element aufweist. 

12. Vorrichtung nach Anspruch 11, dadurch gekenn- 
zeichnet. daB die Seitenwendeeinheit (62) ferner 
eine Einheit (66) zum Lagern des Seitenwendeele- 
ments (63) in der Weise aufweist, daB das Seiten- 
wendeelement in einem vorbestimmten Abstand 
vom Tragelement (56) angeordnet und auf die 
bezeichnete Seite (1c) zu und von ihr hinweg 
bewegbar ist. 

13. Vorrichtung nach Anspruch 12, dadurch gekenn- 
zeichnet, daB das Seitenwendeelement (63) eine 
durch die Lagereinheit (66) drebbar gelagerte Rolle 
ist und die Seitenwendeeinheit (62) Mittel zum Dre- 
h«n der nolle aufweist. 

14. Vorrichtung nach Anspruch 10 ( dadurch gekenn- 
zeichnet, daB seitenwendeeinheit (62) umfaBt: 

Antriebsmittel zum Antreibendes Seitenwen- 
deelements (63) in der Weise, daB letzteres eine 
Reibungskraft auf die bezeichnete Seite (1c), von 
ihrem Vorderkantenabschnitt aus in Richtung auf 
den Falzabschnitt (seam) (1b) des Buchs (1). aus- 
ubt. urn damit die bezeichnete Seite von den bzw. 
gegenuber den anderen Seiten aufwSrts zu wfllben 
Oder durchzubiegen, wobei die durchgebogene 
bezeichnete Seite einen im wesentlichen parallel 
zum Falzabschnitt des Buchs verlaufenden Schei- 
telpunkt (1d) aufweist, und 

eine Einheit (78) zum Detektieren des Schei- 
telpunkts der durchgebogenen bezeichneten Seite 
zwecks Bestimmung, daB die bezeichnete Stelle 
gewendet bzw. umgeschlagen ist Oder wird. 

15. Vorrichtung nach Anspruch 14, dadurch gekenn- 
zeichnet, daB die Detektiereinheit (78) eine in einer 
unter einem vorbestimmten Winkel zum Scheitel- 
punkt (1d) der durchgebogenen bezeichneten Seite 
(1c) schraggestellten Richtung angeordnete Signai- 
erzeugungssektion (78a) zum Erzeugen eines 
Signals und eine Signalempfangssektion (78b) zum 
Empfangen des durch die Signalerzeugungssektion 
erzeugten Signals aufweist, wobei die Signalemp- 

fangGookt i on dor Si gna le rz e ugungssektion g egen* 

ubersteht, wahrend die anderen Seiten zwischen 
die Signalerzeugungssektion und die Signalemp- 
fangssektion eingefugt sind, und ausgelegt ist zum 
Ausgeben eines Signals, wenn der Scheitelpunkt 
der durchgebogenen bezeichneten Seite das von 
der Signalerzeugungssektion erzeugte Signal 

- - -unterbricht: 

16. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zeichnet, daB die Signalerzeugungssektion (78a) 



eine lichtemittierende Sektion zum Emittieren eines 
Lichtstrahls ist. 

17. Vorrichtung nach Anspruch 7, dadurch gekenn- 
s zeichnet, daB die Buchtransporteinheit (38) umfaBt: 

eine Fuhrungseinheit (16) mit einer oberen 
Fuhrung (22a, 22b) und einer der oberen Fuhrung 
gegenuberstehenden unteren Fuhrung (20a, 20b, 
20c) zur Festlegung einer Buchtransportstrecke 
w (23) zwischen den oberen und unteren Fuhrungen, 

eine Anzahl von langs der Buchtransport- 
strecke angeordneten unteren Rollen (41a, 41b, 
41c), 

eine Anzahl von langs der Buchtransport- 
75 strecke angeordneten und mit den unteren Rollen in 
BerQhrung stehenden oberen Rollen (40a, 40b, 
40c), wobei die Beruhrungsabschnitte der unteren 
und der oberen Rollen in der Buchtransportstrecke 
angeordnet sind, und 
20 eine Rollenantriebseinheit zum Arrtreiben 

entweder (bzw. jeder) der unteren Rollen oder der 
oberen Rollen, derart. daB das Buch auf der Buch- 
transportstrecke transportiert wird, wahrend es zwi- 
schen den unteren Rollen einerseits und den oberen 
25 Rollen andererseits verWemmt ist. 

18. Vorrichtung nach Anspruch 17, dadurch gekenn- 
zeichnet, daB die untere Fuhrung (20a, 20b, 20c) 
eine bewegbare untere Fuhrungssektion (20b) auf- 

30 weist, die unter den anderen Seiten angeordnet ist. 
wenn das Buch (1) zu der vorbestimmten Position 
transportiert wird Oder ist, die bewegbare untere 
Fuhrungssektion zwischen einer oberen Stellung, in 
welcher die untere Fuhrungssektion die Buchtrans- 

35 portstrecke festlegt, und einer unteren Stellung 
bewegbar ist, in welcher die untere Fuhrungssektion 
von der Buchtransportstrecke entfernt bzw. beab- 
standet ist, und die Fuhrungseinheit (1 6) eine untere 
Fuhrungsantriebseinheit (24) zum Halten der unte- 

40 ren Fuhrungssektion in der oberen Stellung, wah- 
rend die Seitenwendeeinheit (62) die bezeichnete 
Seite (1c) wendet bzw. umschiagt, und zum Fuhren 
der unteren Fuhrungssektion in die untere Stellung, 
nachdem die Seitenwendeeinheit die bezeichnete 

45 Seite gewendet bzw. umgeschlagen hat, aufweist. 

19. Vorrichtung nach Anspruch 17, dadurch gekenn- 
zeiihnet, daB d i e o bere fu h rung (22a, 22b) e in e 

bewegbare obere Fuhrungssektion (22b) aufweist, 
so die zwischen einer vorderen Stellung, in welcher die 
obere Fuhrungssektion uber den anderen Seiten 
des zur vorbestimmten Position transportierten 
Buchs (1) liegt, und einer hinteren Stellung beweg- 
bar ist, in welcher die obere Fuhrungssektion die 

-55 anderen Seitenaufdecktbzwrfreilegtrund die~Fuh~ 

rungseinheit (16) eine obere Fuhrungsantriebsein- 
heit (29) zum FOhren der oberen Fuhrungssektion 
in die hintere Stellung, wahrend die Seitenwende- 
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einheit (62) die bezeichnete Seite wendet Oder 
umschlfigt, aufweist. 

20. Vorrichtung nach Anspruch 17 p dadurch gekenn- 
zeichnet daG die oberen Rolten (40a, 40b, 40c) und 
die unteren Rollen (41a, 41b, 41c) eine obere 
Klemmrolle (40b) und eine untere Klemmrolle (41b) 
aufweisen, die so angeordnet sind, daG sie die 
gewahlte Seite (1a) des zur vorbestimmten Position 
transportierten Buchs (1) verWemmen, und dieZug- 
spannungsanlegeeinheit ein Rollenlagerelement 
(43), welches die obere Klemmroile so lagert Oder 
tragt, daft die obere Klemmrolle in Beruhrung mitder 
unteren Klemmrolle und von dieser hinweg beweg- 
bar ist, ein Mittel (45) zum Vorbelasten der oberen 
Klemmrolle gegen die untere Klemmrolle und eine 
Druckeinstelleinheit (46) zum Einstellen des durch 
das Vorbelastungsmittel auf die obere Klemmrolle 
ausgeubten Drucks aufweist derart, daG die obere 
Klemmrolle die untere Klemmrolle mit einem vorbe- 
stimmten Druck kontaktiert, wenn das Buch trans- 
portiert oder die bezeichnete Seite gewendet bzw. 
umgeschiagen wird, und auch derart, daG die obere 
Klemmrolle die untere Klemmrolle mit einem gerin- 
geren Druck als dem vorbestimmten Druck kontak- 
tiert und auf der gewahlten Seite (durch)rutscht, urn 
damit eine Zugspannung auf die gewahlte Seite 
auszuuben, wahrend die Druckeinhert (96) Daten 
auf die bezeichnete Seite (1c) aufdruckt. 

21. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daG die Positionier/Halteeinheit ein Trag- 
element (56) zum Tragen oder Abstutzen der 
bezeichneten Seite und eine mit dem Tragelement 
zusammenwirkende Spanneinheit (80) zum Ver- 
spannen (oder Einspannen) der bezeichneten Seite 
aufweist und die Spanneinheit ein Spannelement 
bzw. Spannstuck (82), das zwischen einer Ver- 
spannstellung, in welcher es mit dem Tragelement 
in Beruhrung steht, und einer Wartestellung beweg- 
bar ist, in weicher das Spannelement vom Tragele- 
ment entferrrt oder beabstandet ist, und ein Mittel 
(89) zum Anpressen des Spannelements (bzw. 
Spannstucks) an das Tragelement mit einer Kraft mit 
einer Veklorkomponente. die in der gleichen Rich- 
tung, in welcher die Zugspannung auf die bezeich- 
nete Seite einwirkt, veriauft, wenn sich das 
Spannelement in die Versoannstellung bewegt auf- 



23. Vorrichtung nach Anspruch 22, dadurch gekenn- 
zeichnet, da 3 das Detektiermittel ein am Spannele- 
ment (82) for Mitdrehung mit diesem angebrachtes 
Detektiermittel (95a) und einen Sensor (95b) zum 

5 Messen oder Bestimmen des Abstands zwischen 
der Stellung, die das Detektierelement einnimmt, 
wenn sich das Spannelement in der Verspannstel- 
lung befindet, wahrend die bezeichnete Seite (1c) 
nicht zwischen dem Tragelement (56) und dem 

to Spannelement verklemmt (bzw. verspannt) ist, und 
der Stellung, welche das Detektierelement ein- 
nimmt, wenn das Spannelement die bezeichnete 
Seite in der Verspannstellung verklemmt (bzw. ver- 
spannt), aufweist. 

15 

24. Vorrichtung nach Anspruch 22, dadurch gekenn- 
zeichnet, daG das Detektiermittel einen Drucksen- 
sor (1 02) aufweist, der an dem Teil des 
Spannelements (82) vcrgesenen ist. welcher dem 

20 Tragelement (56) der Positionier/Halteeinheit 
gegenubersteht 

Revendications 



25 



30 



35 



40 



45 



1 . Appareil pour imprimer des donn£es sur une page 
spSctfiee quelconque d'un livret formg d'une plura- 
lity de pages fix6es ensemble au niveau d'une 
reliure, ledit appareil d'impression comprenant : 

des moyens (38) pour transporter le livret 
jusqu'& une position pr6d£termin£e, tout en 
maintenant une page choisie (1a) du livret 
ouverte et plac6e sensiblement parall&lement 
aux autres pages, y compris la page sp€cifi6e 
(1c) sur laquelle on doit imprimer des donn£es ; 
des moyens pour positionner et maintenir la 
page specif i6e (1c) ; et 

des moyens (96) pour imprimer des donn6es 
sur la page sp6crfi£e (1c) ; caract§ris6 en ce 
qull comprend en outre : 
des moyens de tournage de page (62) pour 
tourner la page specif i6e (1c) depuis les autres 
pages du livret (1 ) transport6 par les moyens de 
transport ; et 

des moyens ^application de tension pour tirer 
la page choisie (1 a) du livret (1 ), autre que ladite 
page sp6cifi6e (1c) positionn6e et maintenue 

par 'g^'t* mnyflnc Ha pncitinnnnmnrrt nt rif t 



weist 

22. Vorrichtung nach Anspruch 21, dadurch gekenn- 
zeichnet, daG die Spanneinheit (80) ein Mittel zum 
Detektieren, ob die bezeichnete Seite (1c) zwischen 
dem Spannelement (82) und dem Tragelement (56) 

verkle mmt (bzw. j/erspannt) _ist_oder_nicht,-nach- 

MaGgabe der Stellung des Spannelements auf- 
weist. 



maintien, de manure & appliquer une tension 
so sur ladite page sp6crfi6e par I'interm6diaire de 

la reliure (1b) du livret. 

2. Appareil selon la revendication 1 , caract£ris£ en ce 
que lesdits moyens duplication de tension compor- 

-55 tent-un-premier-et-un-second-6l6ment-de serrage- 

(40b, 41b) pour serrer la page choisie (1a), et des 
moyens pour appliquer une force & Tun au moins des 
Pigments de serrage dans une direction pour appli- 
quer une tension sur la page choisie. 
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3. Appareil selon la revendication 2, caract6ris6 en ce 
que ledit au moins un element de serrage (40b, 41 b) 
comprend un 6l6ment rotatif (40b), et lesdits moyens 
d'application de tension comportent des moyens 
(38) pour faire tourner P£l6ment rotatif dans une 5 
direction specif ique pour appliquer une tension sur 

la page choisie (1 a). 

4. Appareil selon la revendication 3, caract6ris6 en ce 
que les moyens d'application de tension compren- 10 
nent des moyens de r^glage de pression (46) pour 
r6gler la pression avec laquelle lesdits premier et 
second 6l6ments de serrage (40b, 41b) serrent la 
page choisie (1a). de telle sorte que ledit 6l6ment 
rotatif (40b) coulisse sur la page choisie pour appli- 15 
quer une force de friction de glissement k la page 
choisie. 

5. Apparei! se!cn !a revendication 1 , caract£ris§ en ce 
que lesdits moyens d'application de tension compor- 20 
tent des moyens pour produire une friction de glis- 
sement, associes k la page choisie (1a) de mantere 

k appliquer la tension k la page choisie (1a). 

6. Appareil selon la revendication 1 , caract6ris6 en ce 25 
que lesdits moyens d'application de tension compor- 
tent un 6l6ment (40b) en contact avec la page choi- 
sie, et des moyens (46) pour r6gler la pression de 
contact de I'gl6ment par rapport k la page choisie 
(1a) de mani&re k changer la tension appliqu£e k la 
page choisie. 

7. Appareil selon la revendication 1 , caract6ris6 en ce 
que lesdits moyens de positionnement et de main- 
tien comprennent un element de support (56) pour 
supporter la page sp6cifi6e (1c), et des organes de 
prise (80) pour serrer la page sp6crfi£e (1c) sur I'6I6- 
ment de support, et lesdits moyens d'impression 
(96) comportent une t§te d'impression (97b) k 
I'oppose dudit 6l§ment de support, la page specif i6e 40 
6tant interpos6e entre ledit §!6ment de support et 
ladite t£te d'impression. 

8. Appareil selon la revendication 7, caract£ris6 en ce 
que ledit 6l6ment de support (56) est r6alis6 avec 45 
une forme cylindrique et comporte un axe qui 
s'&end sensibiement parall&lement k la reliure (1b) 

du li vrpf (1), et en c e gul l compr e nd e n outr e d e s 

moyens (58) pour faire tourner ledit 6l6ment de sup- 
port de fagon que la page sp6ctfi6e (1c) plac6e sur so 
T6l6ment de support est enroutee autour de la cir- 
conference de I'6l6ment de support. 

9. Appareil selon la revendication 7, caract£ris& en ce 
que-la-surfaee-eireonferentielle dudit-6l6ment-de — 55- 

support (56) est d6coup6e pour former une surface 
plane (56a) qui s'6tend le long de I'axe de r6!6ment 
de support et qui est congue pour positionner la 
page sp6ctfi6e (1c) d'une toile manfere que la page 



30 



35 



choisie (1 a) est oppos6e aux autres pages, et qu'elle 
est inclin6e sous un angle pr6d6termin6 par rapport 
aux autres pages, lorsque pratiquement la totality 
de la page sp6crfi6e est enrou!6e autour de I*6I6- 
ment de support. 

10. Appareil selon la revendication 1, caract6ris6 en ce 
que lesdits moyens de tournage de page (62) com- 
portent un Stement de tournage de page (63) pour 
tourner la page sp6crfi6e (1c) depuis les autres 
pages, tout en glissant sur la page sp6crfi6e et en 
lui appliquant une force de friction. 

1 1 . Appareil selon la revendication 10, caract6ris6 en ce 
que lesdits moyens de tournage de page (62) com- 
portent une parti e de guidage (66a) situ^e entre ledit 
6l6mentde support (56) et ledit §l6mentde tournage 
de page (63), pour guider la partie de bordure avant 
de la page sp€crf i£e (1c) icum&e depuis ies autres 
pages sur I'6l6ment de support. 

1 2. Appareil selon la revendication 1 1 , caract6ris£ en ce 
que lesdits moyens de tournage de page (62) com- 
portent en outre des moyens (66) qui supportent 
ledit 6l6ment de tournage de page (63), de sorte que 
ledit element de tournage de page est espac6 
depuis ledit £l6ment de support (56) d'une distance 
pr£d6termin£e, et mobile en direction et en 6lotgne- 
ment de la page specif tee (1c). 

13. Appareil selon la revendication 12, caract6ris6 en ce 
que ledit 6l6ment de tournage de page (63) est un 
galet supports en rotation par lesdits moyens de 
support (66), et en ce que lesdits moyens de tour- 
nage de page (62) comportent des moyens pour 
faire tourner le galet. 

14. Appareil selon la revendication 10, caract6ris£ en ce 
que lesdits moyens de tournage de page (62) com- 
prennent : 

des moyens d'entraTnement pour entrain er ledit 
Sl&nent de tournage de page (63) de fagon que 
I'6l6ment de tournage de page applique une 
force de friction sur la page sp6dfi£e (1c) f 
depuis la partie de bordure avant de celle-ci en 
direction de la reliure (1b) du livret (1), pour 

rocourbor aino i la pago op6oif i 6o voro l o haut 

depuis les autres pages, la page sp6cifi6e 
recourb6e ayant un sommet (1d) qui s'6tend 
sensibiement paraltelement k la reliure du livret 
;et 

- des moyens (78) pour d§tecter le sommet de la 
page incurv6e sp£cifi6e pour determiner que la 
- page sp6cifi6e est tourn6e: 



1 5. Appareil selon la revendication 14, caract6ris6 en ce 
que lesdits moyens de detection (78) comportent 
une unite de production de signaux (78a) pour pro- 
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duire un signal dans une direction inclinee sous un 
angle predetermine par rapport au sommet (1d) de 
la page specifiee incuntee (1c), et une unite de 
reception de signaux (78b) pour recevoir le signal 
produit depuis l'unite de production de signaux, 5 
ladite unite de reception de signaux etant oppos6e 
k I'unrt^ de production de signaux, tandis que les 
autres pages sont interpos6es entre Punite de pro- 
duction de signaux et Punite de reception de 
signaux, et sont congus pour deiivrer un signal lors- 10 
que le sommet de la page sp6cif iee incuntee inter- 
rompt le signal produit depuis ladite unite de 
production de signaux. 

1 6. Appareil selon la revendication 1 5, caracterise en ce 75 
que ladite unite de production de signaux (78a) est 
une unite demission de lumtere pour emettre un 
faisceau lumineux. 

17. Appareil selon la revendication sort, caracterise en 20 
ce que lesdits moyens de transport (38) compren- 
nent : 

des moyens de guidage (16) ayant un guide 
superieur (22a, 22b) et un guide interieur (20a, 25 
20b, 20c) oppose au guide sup6rieur, pour deti- 
nir un trajet de transport de livret (23) entre les 
guides sup6rieur et interieur ; 
unepluralitedegaletsinterieurs(41a, 41b, 41c) 
agenc£s le long du trajet de transport ; 30 
une plurality de galets sup6rieurs (40a, 40b, 
40c) agences le long du trajet de transport et en 
contact avec lesdits galets interieurs, les parties 
en contact desdits galets interieurs et desdits 
galets sup6rieurs etant situees dans le trajet de 35 
transport ; et 

des moyens d'entratnement de galets pour 
entratner soit lesdits galets interieurs soit lesdits 
galets superieurs, de sorte que le livret est 
transports le long dudit trajet de transport, tan- 40 
dis qui I est serre entre lesdits galets interieurs 
d'une part et lesdits galets superieurs d'autre 
part. 

1 8. Appareil seion la revendication 1 7, caracterise en ce 45 
que ledit guide interieur (20a, 20b, 20c) comporte 

un trongon de guidage interieur mobile (20b) situ6 
au-dessous des autres paaes lorsque le livret (1 ) est 



font tourner la page specifiee (1c), et pour guider 
ledit trongon de guidage interieur vers la position 
interieure apres que lesdits moyens de tournage de 
page aient tourne la page specifiee. 

1 9. Appareil selon la revendication 1 7, caracterise en ce 
que ledit guide superieur (22a. 22b) comporte un 
trongon de guidage superieur mobile (22b) mobile 
entre une position avancee dans laquelle le trongon 
de guidage superieur est situe au-dessus des autres 
pages du livret (1) transports jusqu'a ladite position 
pred&erminee, et une position reculee dans 
laquelle le trongon de guidage superieur decouvre 
les autres pages, et en ce que lesdits moyens de 
guidage (16) comportent des moyens d'entraTne- 
ment de guide superieur (29) pour guider ledit tron- 
gon de guidage superieur vers la position recutee. 
tandis que lesdits moyens de tournage de page (62) 
tGurrierti !a page specifiee. 

20. Appareil seion la revendication 1 7, caracterise en ce 
que lesdits galets superieurs (40a, 40b, 40c) et les- 
dites galets interieurs (41a, 41b. 41 c) comprennent 
un galet pinceur superieur (40b) et un galet pinceur 
interieur (41b) qui sont agences de telle mani6re 
qu'ils serrent la page choisie (1a) du livret (1) trans- 
porte jusqu'& ladite position pr6determin6e ; et en 
ce que lesdits moyens duplication de tension com- 
prennent un element de support de galet (43) qui 
supporte ledit galet pinceur superieur de telle 
maniereque ledit galet pinceur superieur est mobile 
en contact avec ledit galet pinceur interieur et en 
eioignement de celui-ci, des moyens (45) pour sol- 
liciter ledit galet pinceur superieur en direction dudit 
galet pinceur interieur, et des moyens de reglage de 
pression (46) pour tegler la pression que lesdits 
moyens de sollicitation appliquent audit galet pin- 
ceur superieur, de telle fagon que ledit galet pinceur 
superieur vient en contact avec ledit galet pinceur 
interieur avec une pression pr6determinee lorsque 
le livret est transporte ou bien lorsque la page spe- 
cifiee est tourn6e, et egalement de telle fagon que 
ledit galet pinceur superieur vient en contact avec 
ledit galet pinceur interieur avec une pression inte- 
rieure k la pression predetermin6e et glisse sur 
ladite page choisie pour appliquer une tension a la 
page choisie tandis que lesdits moyens dlmpres- 

cinn (Qfi) imprimont Hp<s rinnnte* ir la panft q n fif H - 



transporte jusqu'a ladite position predeterminee, 
ledit trongon de guidage interieur mobile etant so 
mobile entre une position superieure dans laquelle 
le trongon de guidage interieur def init ledit trajet de 
transport, et une position interieure dans laquelle le 
trongon de guidage interieur est eloigne dudit trajet 
dejransport^;_et.en_ce_queJesdits moyens-de-gui- - 55- 
dage (16) comportent des moyens d'entraTnement 
de guide interieur (24) pour maintenir ledit trongon 
de guidage interieur a ladite position superieure tan- 
dis que lesdits moyens de tournage de page (62) 



fi6e(1c). 

21. Appareil selon la revendication 1 , caract6ris6 en ce 
que lesdits moyens de positionnement et de main- 
tien comprennent un 6l6ment de support (56) pour 
supporter la page specifiee, et des moyens de prise 

(80) pour-cooperer-avec reiement-de-support-pour- 

serrer la page specifiee, et lesdits moyens de prise 
comprennent un element de prise (82) mobile entre 
une position de serrage dans laquelle retement de 
prise vient en contact avec ledit 6l6ment de support. 
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et une position d'attente dans laquelle r6l6ment de 
prise est 6loign6 dudit §l6ment de support, et des 
moyens (89) pour presser led'rt 6l6ment de prise sur 
ledrt 6I6ment de support avec une force qui pr£sente 
une composarrte vectorielle qui s'&end dans la 5 
mSme direction que Taction de la tension sur ia page 
sp6cif i6e, torsque ledrt £l6ment de prise se d6place 
jusqu'S la position de serrage. 

22. Appareil selon la proliferation 21 , caract6ris6 en ce 
que lesdits moyens de prise (80) comportent des 
moyens pour d6tecter si la page sp6cifi6e (1c) est 
serr6e ou non entre ledrt 6l6ment de prise (82) et 
ledit 6i6ment de support (56), selon la position dudit 
6l6ment de prise. 

23. Appareil selon la revendication 22, caract6ris6 en ce 
que lesdits moyens de detection comprennent un 
£!£ment de detection (95a) attach^ audit-€l£ment de 
prise (82) pour §tre mis en rotation ensemble avec 20 
I'6l6ment de prise, et un capteur (95b) pour d6tecter 

la distance entre la position que ledit 6l6ment de 
detection occupe lorsque (edit 6l£merrt de prise est 
dans la position de serrage tandis que la page sp6- 
crfiee (1c) n'est pas serr6e entre I'6l6ment de sup- 25 
port (56) et lament de prise, et la position que ledit 
6l6ment de d6tection occupe lorsque ledit 6l6ment 
de prise serre la page sp6crfi6e k la position de ser- 
rage. 

30 

24. Appareil selon la revendication 22, caract6ris6 en ce 
que lesdits moyens de detection comportent un cap- 
teur de pression (102) pr6vu sur la partie de l'§le- 
ment de prise (82) qui est oppos6e audit 6l6ment de 
support (56) desdits moyens de positionnement et 35 
de maintien. 
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